Quantitative morphological effects of dark-rearing and light exposure on the synaptic connectivity of layer 4 in the rat visual cortex (area 17).
The quantitative effects of dark-rearing and light exposure on the ultrastructural characteristics of synapses and synaptic boutons in layer 4 of the rat visual cortex (area 17) have been investigated using stereological techniques. Two experimental groups (each containing 5 animals) were investigated-i) animals dark-reared upto weaning at 21 days post natum (21DPN) and then light exposed until 52DPN (Group 21/31), and ii) littermate animals totally dark-reared until 52DPN (Group 52dD). The results indicate a significantly higher mean density of synapses in the neuropil of layer 4 in group 21/31 (3.58 X 10(8).mm-3) compared with group 52dD (2.68 X 10(8).mm-3). Although the density per unit volume of synapses with identified asymmetrical synaptic membrane specialisations was not significantly different in group 21/31 than in group 52dD (but was significantly lower than animals reared normally), the density of synapses with identified symmetrical synaptic membrane specialisations was about 200% higher in group 21/31 versus group 52dD. However, significant differences were detected in the number of asymmetrical synapses established by single synaptic boutons in group 21/31 (1.21 +/- 0.11) compared with group 52dD (1.10 +/- 0.09). On the basis of the numbers of post-synaptic targets contacted by an individual synaptic bouton, a significantly higher density of synaptic boutons was found in group 21/31 (2.32 X 10(8).mm-3) compared with group 52dD (1.82 X 10(8).mm-3). Furthermore, planar quantitative data indicated significant intergroup differences in the ultrastructure of asymmetrical and symmetrical synaptic boutons. The results of this study provide evidence indicating marked structural alterations in the synaptic connectivity of layer 4 of the rat visual cortex following the light exposure of rats dark-reared upto weaning. Indeed visual deprivation severely affected the 'inhibitory' circuitry in the major thalamorecipient territory of the visual cortex.